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1 
Our invention relates broadly to heat treating 
apparatus and more particularly fo an impro/ed 
method and structure of door closure mèchanism 
for hèat treatment apparatus. 
One of the objects of our im, ention is fo pro- 
vide an arrangement of closure mechanism for 
heat treatment apparátis in Which the fùll 
weight of the door of thè closure mechanism may 
be used fo effect closure Of the openiXig of the 
heat treatment apparatus. 
Another object of out invention is to Provide 
a door closure mechanism for heat treatment 
apparatus in which the mass of the door is ef- 
fective against cam-like or inclined door jamb 
members arranged fo force the door into sealed 
relation fo the opening in the heaç treatment 
apparatus under control Of door liftng and 
lowerifig mechanism. 
Still an0ther object of out invention is to 
provide a cOnstrUction of reversible pawl mecha- 
nism for controlling the position of the associated 
do0r mechanism under manual control. 
A further object of out invention is fo provide 
a construction of gravitationally actuated pawl 
and sprocket mechanism for selectively position- 
ing á counterweighted door closure of a heat 
treatment chamber. 
Other and further objects of our invention 
reside with novel arrangement of closure mecha- 
nism for heat treatment apparatus as set forth 
more fu!ly in the speciflcation hereinafter fol- 
lowing by reference to the accompanying draw- 
ings in which Fig. 1 is a front view of a heat 
treatment apparatus equipped wiçh a door op- 
eratng mechanism of out invention; Fig. 2 is a 
side eïevational view of a heat treatment appara- 
tu Sh0wing the door operating mechanism of 
out invention associated therewith; Fig. 3 is a 
fragméntary end elevational view of the door 
c0ntrol mechanism employed in the syStern of 
out invention illustrating the reversible pawl in 
position for lowering the heat treatment appa- 
ratus dóor; Fig. 4 is a View similar fo the view 
shown in Fig. 3 but illustrating the position of 
the reversible pàwl for raising the heat treat- 
ment apparatus door; Fig. 5 is an enlarged irag- 
mentary front elevational view of the door con- 
trol mechanism illusçrated in Figs. 3 and 4 but 
showing a portion of the sprocket wheel broken 
away and illustrated in section; Fig. 6 is a frag- 
mentary vertical sectional view through the door 
control mechanism with the pawl and certain of 
the associated parts shown in elevation; Fig. 7 is 
an elevational view of the reversible pawl; Fig. 
is a horizontal sectional view taken substantially 
on line 3--8 of Fig. 7; Fig. 9 is an end view of the 
pawl shown in _:gs. 7 and 8; FoEg. 10 is a vertical 
sectional view taken substantially on line 
of Fig. 7; Fig. 11 is a horizontal sectional view 
taken through the gravitationally weighted 
shiftable arm ass0cated wit.h the Pawl ecla- 
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nism, the view being taken substantially on line 
--|| of Fig. 12; and Fig. i2 iæ an elevational 
view of the gravitationally weighted shiftable 
arm shown in Fig. 11. 
5 In heat treating operations where the operat0r 
is required fo raise or lower a furnace door 
manually, several disadvantages exist in mecha- 
nism heretofore available. Chief among these 
disadvantages has been the fact that the door, 
10 being counterbalanced, and hOt having a means 
of relieving the counterweight, did not remain 
closed as tightly as desired so as to exclude un- 
desirable atmosphere or retain atmosphere used 
within the heating chamber. This can be readily 
15 understood as doors often weigh two or three 
hundred pounds and must be counterweighted 
so that they will operate freely with very little 
manual effort. Vibration within a building or 
carelessness in adjusting the mechanism or in 
0 operation tends fo allow the door fo creep open 
a trifle, thus causing the door fo leak af its 
juncture with the furnace opening. 
Makeshift methods are oîten employed to cor- 
rect this condition such as placing additional 
25 weights on the furnace door and wedging or 
clamping if against the furnace Chamber 0penin. 
These various methods all add tO difiïcultiès in 
operation requiring extra labor. 
The importance of maintaining the proper 
30 type and amount of atm0sphere in a furnace 
chamber can best be illustrated by the fact that 
if is often necessary to spend as much or more 
on equipment fo produce atmosphere than it 
does for the furnace itself, thus, to waste if 
35 through a !eaky door is inefficient and expensive. 
Another effect of a leak at the chamber open- 
ing is that the draft of air entering the ïurnace 
hOt only contaminates the atmosphere, but pro- 
duces variations in temperature which are detri- 
40 mental fo furnace opërations. 
Another disadvantage has been that the op- 
erator was reqflired to use both hands fo perform 
the operation of raising or lowering the do0r 
cause of the necessity of having to engage or 
disengage a pawl or other device from the chain 
45 sprocket while holding the door raising cra" 
af the saine rime. This did not allow the op- 
erator to work eiïiciently and required that he 
lay down his tongs or other tool so as fo free 
both hands belote he c0uld open or clos the 
5o door. In operations requiring the insertion and 
removal of work from the fUrnace in rapid suc- 
cession, such as in the treatmeiat of highspeed 
steels, delay is quite objectionable as if hinders 
the operator ai a ime when he should be 
55 hand!ing material with the .utmost speed. 
Our invention is directed fo mechanism that 
is incorporated into-the door lift equipment 
which provides a simple means or.the oPerator 
to lift the weight of the counterweight in-such 
60 
manner that the full weight of the door in the 
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door jamb is used to effect an improved seal be- 
tween the door and the furnace chamber. 
Likewise this same mechanïsm enables a fur- 
nace operator fo raise or lower the door and 
then hold if at any desired height through the 
use of the mechanism described thus leaving 
both hands free to handle tongs or other equip- 
ment fo insert or remove work from the fur- 
nace. This latter advantage is especially useful 
in the heat treatment of high speed steels-- 
where speed in operation is essential to insert- 
ing or removing work from the furnace in or- 
der that a minimum amount of contamination 
of the atmosphere within the furnace will re- 
sult and that the steel can be handled between 
operations in as short a rime as possible fo 
prevent surface deterioration. 
Other advantages are apparent; the mecha- 
nism can be set fo perform the desired function 
of holding the door at the proper level, or 
assist in lifting the counterweights, in advance 
of the rime the operator is required to pefform 
the operation. Thus if if is necessary to hold 
the door open af a certain height, the operator 
will set the mechanism in position whfle the 
door or cover is closed and ai a later rime be 
free to raise the door and hold if ai the desired 
level without having fo operate a mechanism 
other than the door operating crank. 
One preferred way of accomplishng the ob- 
ject of this invention will be understood by de- 
tailed reference fo the accompanying drawings 
in which the door ! is shown in closed position 
against furnace 2 and resting on lugs, ether 
solid or roller type, 3 in the inclined door jambs 
4. Chains 5 extend upward from the door 
over sprockets 6 and down fo counterweights 
Sprocket 6 is attached fo a shaft 8 on which 
also mounted a sprocket 9 driven by an endless 
chain ! 6 which, in turn, passes around sproeket 
I which can be turned by operating crank 
attached to shaft 14 on which operating crank 
2 is secured. 
We provide in addition fo the mechanism de- 
scribed a special pawl 5 which incorporates 
two projections a and / fo engage the 
sprocket I! welded fo a horizontal bar 
which is pivoted af a point ! 6 equidistance from 
each end, thus allowing the pawl  fo be raised 
or lowered ai either end. Adjacent fo this pawl 
§ and mounted on the same pivot 6 is a 
weight  carried by an arm 8 which extends 
upwards and over the pawl ! 5 and can be moved 
from side to side so as to shift the weight fo either 
side of the pawl 6 to engage either of the pro- 
jections g or D in the sprocket l as de- 
sired by the operator. As either projection 
or § engages the sprocket ! ! af some distance 
past the center line if will be understood that 
the pawl prevents the sprocket ! ! from being 
reversed, and allows it to travel freely in one 
direction until stopped by the operator or other 
mechanical limitations. The arm 8 is aper- 
tured ai Sa and registers with aperture Ic' 
both of which are .aligned and which fit over the 
pivot ! 6. Pivot !6 is in the form of a stud bolt 
secured fo bracket 9 fastened to the struc- 
rural support 26 of furnace 2. In actual use 
the operator of the equipment would follow the 
procedure outlined hereinafter: 
To raise the door ! the weight I would be 
moved fo the position shown in Fig. 4 where 
arm 8 has moved weight into a position rock- 
ing bar c in a counterclockwise direction, 
which would cause the pawl ! 6 to rotate to dis- 

4 
engage projection ! 6b ïrom the sprocket |! upon 
release by the operator. The operator would 
then depress handle 2 slightly, allowing the 
pawl !  to release and the weight !  to shift the 
5 projection 6 of pawl 6 into engagement with 
sprocket I in a position for raising the door 
. The door !can then be raised by the proc- 
ess of turning the crank 2 until the desired 
height is reached. At this point, a slight re- 
10 versal of the sprocket   wou]d engage the pro- 
jection 6 of pawl 6 and lock the door ! at 
the desired height. Then the operator would 
more arm 8 in a. clockwise direction as shown 
in Fig. 3 which moves the weight  in the op- 
15 posite direction, abutting weight  against bar 
16c in a direction to shift projection 6/ into 
engagement with sprocket ! ! in the position 
shown in Fig. 3 where the mechanism is ready 
fo close the door |. 
20 In closing the door , the operator would 
again s]ightly reverse the sprocket  releasing 
the projection ! 6/ of pawl 15 which would dis- 
engage due fo the fact that the weight  had 
been shifted, and would lower the door  to a 
25 closed position. 
In order that the operator may more effec- 
tively seal the door by taking the load of the 
counterweight  off it, he would continue to 
turn the crank 2 until the chains  support- 
30 ing the door  showed evidence of slack. This 
extra slight turn would usua]ly mean that the 
pawl  would engage the sprocket one or two 
teeth past where it would bave stopped if no 
additional pressure had been exerted. By us- 
35 ing the full .weight of the door , the inclined 
jambs 4 would more effectively force the door 
 against the front of the furnace 2, thus creat- 
ing a better seal, the advantages of which were 
indicated hereinbefore. 
40 The reversib]e pawl mechanism ! 6 provides for 
the unidirectional control of the lifting or lower- 
ing mechanism and insures the stopping of the 
door selectively at the desired position. Reversal 
of the pawl mechanism  is performed very 
45 simply and quickly by angular displacement of 
the arm ! 3 in the desired direction as explained 
in connection with Figs. 3 and 4. The sealing 
of the door with respect fo the opening of the 
heat treatment apparatus is ruade very effective 
50 by the forcing of the door into sealing relation 
with the sides of the opening in the heat treat- 
ment apparatus by the coaction of the lugs  ex- 
tending in opposite directions from the door into 
the inclined guideways formed by the door jambs 
5 . The fact that the inclines in the door jambs 
are directed toward the opening in the heat treat- 
ment apparatus insure the movement of the door 
toward the opening in the heat treatment appa- 
ratus for establishing sea]ing relation therewith. 
6o While we bave described our invention in one 
of its preferred embodiInents we realize that 
modifications and changes may be made in the 
mechanism we have illustrated and we desire 
that if be understood that no limitations upon 
65 out invention are intended other than may be 
imposed by the scope of the appended claims. 
What we claim and desire to secure by Letters 
Patent of the United States is as fol]ows: 
1. Door operating mechanism including a ver- 
70 tical]y movable door, vertically arranged guide 
ways for controlling the movement of said door 
in a vertical direction, counterweighted means 
for balancing the vertical movement of said door 
and control means for moving said door to a 
75 selected position, said control means including 
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a reversible crank, a chain andsprocket mecha- 
nism operated by said reversible crank with said 
chain operatively associated with said counter- 
weighted means, a reversible pawl pivotally 
mounted adjacent said sprockit mechaniim, sub- 
stantially coplanar with said chain mechaniim 
and having a pair of angularly directed teeth 
members having overall dimensional limits of 
less than the distance between the paths of travel 
of said chain mechanism and opirative fo en- 
gage the sprocket teeth of said sprocket mecha- 
nism ata position remote from the center thereof 
and a weighted lever pivotally mounted on the 
saine center with said pawl and operative to be 
shifted fo either of two limiting positions en- 
gaging said pawl for gravitationally maintaining 
one of the teeth members of said pawl in tooth- 
by-tooth engagement with the sprocket teeth of 
said sprocket mechanism for unidirectionally con- 
trolling the movement of the door to a selected 
position. 
2. Door operating mechanism including a ver- 
tically movable door, vertically ar.ranged guide- 
ways for controlling the movement of said door 
in a vertical direction, counterweighted means 
for balancing the vertical movement of said door, 
and control means for moving said door fo a 
selected position, said control means including a 
reversible crank, a chain and sprocket mecha- 
nism with said chain operatively associated with 
said counterweighted means, a reversible pswl 
pivotally mounted adjacent said sprocket mecha- 
nism comprising a plate member having a pair 
.of normally projecting spaced diverging teeth 
thereon directed teward and alternately engage- 
able with the teeth of said sprocket mechanism 
and operative in a plane substantially coplanar 
with a plane through said chain mechanism, and 
means angularly shiftable about the pivotal cen- 
ter of said reversible pawl for gravitationally 
maintaining one of the teeth of said pawl in 
tooth-by-tooth engagement with the sprocket 
teeth of said sprocket mechanism for unidirec- 
tionally controlling the movement of the door 
fo a selected position. 
3. Door operating mechanism including a 
vertically movable door, vertically arranged 
guideways for controlling the movement of said 
door in a vertical direction, counterweighted 
means for balancing the vertical movement of 
said door, and control means for moving said 
door to a selected position, said control means 
including a chain and sprocket mechanism with 
said chain operatively associated with said 
counterweighted means, a reversible pawl pivot- 
ally mounted adjacent said sprocket mechanism 
comprising a plate member having a pair of nor- 
mally projecting spaced diverging teeth there- 
on directed toward and alternately engageable 
with the teeth of said sprocket mechanism, a 
lever arm concentrically mounted with respect 
fo the pivotal mounting of said pawl and a weight 
carried by the end of said lever arm, said weight 
being angularly shiftable into selective engage- 
ment with the rear of each of the teeth on said 
plate member in either of the limits of angular 
movement thereof for gravitationally maintain- 
ing one of the teeth of said pawl in tooth-by- 
tooth engagement with the sprocket teeth of said 
sprocket mechanism for unidirectionally control- 
ling the movement of the door to a selected posi- 
tion. 
4. Door operating mechanism including a 
vertically . movable door, vertically arranged 
guideways for controlling the movement of said 
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door in a vertical direction, counterweighted 
means for balancing the vertical movement of 
said door and control means for moving said door 
fo a selected position, said control means includ- 
5 ing a chain and sprocket mechanism with said 
. chain operatively associated with said counter- 
weighted means, a reversible pawl pivotally 
mounted adjacent said sprocket mechanism com- 
prising a plate member having a pair of normal- 
10 ly projecting spaced diverging teeth thereon 
directed toward and alternately engageable with 
the teeth of said sprocket mechanism, said plate 
member and said teeth having a total overall 
linear dimension that is less than the direction 
15 between the paths of travel of said chain mech- 
anism, and a lever arm pivoted adjacent said 
sprocket mechanism and having a weighted mass 
projecting substantially normal thereto and over 
said plate member for engaging said plate mem- 
20 ber in either of the limiting positions thereof 
substantially within the limits of the linear di- 
mension of said plate member for gravitational- 
iy maintaining one of the teeth of said pawl in 
tooth-by-tooth engagement with the sprocket 
OE5 teeth of said sprocket mechanism for unidirec- 
tionally controlling the movement of the door 
fo a selected position. 
5. Apparatus for controlling the vertical 
movement of a balanced door comprising a chain 
30 and sprocket, a reversible crank connected with 
said sprocket, said chain extending around said 
sprocket in substantially parallel paths, a pivot- 
ally mounted bar located between the paths of 
travel of the chain, said bar carrying a tooth 
35 af each end thereof disposed in a plane substan- 
tially normal fo the plane of said bar, each tooth 
being alternately engageable, af the limits of 
movement of the bar, with the teeth of said 
sprocket, a lever arm concentrically mounted 
40 with respect fo the pivotal mounting oî said bar, 
and a weight carried by the end of said lever 
arm and projecting over said bar and selectively 
engageable therewith adjacent opposite ends of 
the bar for maintaining one or the other of the 
45 teeth in engagement with said sprocket for* 
latching the sprocket and the chain engaged 
therewith in a selected position subject to re- 
lease by a reverse moven=ent of said crank, said 
bar and the teeth thereon and said lever arm 
50 all being disposed between the paths of travel 
of the chain and substantially coplanar there- 
with. 
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